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Abstract 



The unit Is designed to Introduce 
to the iTiarlne environment, those 
with little or no pTevious back- 
groimd* Stiidents define* the marine 
envlrontnentt participate In group 
dio^usnlnns, Yj^bvi movies ^ Investigate 
oil spills and write environmental 
Inipact statements. The first three 
sessions are designed to take about 
three hours with the composition of 
the remainder of the unit left to 
the needs of the individual InstruGtors 
Included I are actlyltles and suggested 
alternates p selected references! 
vocabulary and suggestions for 
further study, The unit in especially 
intended for the Inatruetlon of future 
and practicing teachers # 



An Introduction to tht Mai-ine Envlronrnent i 
a Mini- Unit 
by 

•"The marine envlronn/arit is a complete and d;'nanic s.fstem 
which embraces all of the oclences. This f.nvlronaient envoys 
gone of the deepest and darkest areas on the earth's surface 
as well as soine of the earth' a most popiilated areas. Some of 
this environment's Inhabitants are amonp the most prolific 
known to man and so»e are among those goon to TDecome extinct 
imless drastic conservation measure.i are quiekly wndertaken. 
The elements of the ttarlne envirOrioent exist In a very 
delicate balanoe, whlcn Is quite easily upaet. Finally, the 
effects of Lhls enT^li-oniiient often iDanifest thenselves many 
hundreds of miles froni the source. 

The purpose of this unit is to introduce the student to 
the marine environment, especial j.y those teachers and future 
teachers who have had llt';le or no experience with this 
envlTonraent. Our purpose Is not to defiH© the llnilts of this 
environment bnt to Introduce one and all to lts» vastness, 
It Is Intended that this Introductory unit should he a point 
of departure from which the various aspects of the environ- 
ment can be studied i It Is only througn exhauaxlve study 
that the true limits of the marine environment can be 
realized. 

While humanistic concerns are not specifically spelled 



out ir\ the objectives or the goals sectlonsi participation 
in the oil splll Investigation as well as the writing of 
environmental irr.pact statements should cause the student 
to develop QOncerns of this nature. The student is encouraged 
to consult whe, ^^Suggaetlons For Further Study'^ section 
if he vnshes to gain a better understanding of the oil spill 
and soma of the currently available methods for cleaning up 
oil spixlg. 

The first three sejslon.s of the unit are designed to 
take about three hours i however, better results might be 
obtained from the aquarlum-eggbeater Investigation If the 
aquarium were allcwed to sit for several days follotftrlng the 
Initial agitation with the eggbeater* The fourth and following 
sessions should be oonstruoted to fit the needs of the 
Individual group* 

The OBIS activity mentioned In session three Is available 

from I 

Outdoor Biology Instructional Strategies 
Lawrence Hall of Science 
University of California 
Berkeley, California 9^?20 

This activity requires the use of either a pond or salt W'ater, 

OBIS Uses either popcorn, sawdust, leaves or wood ohlps which 

are throTO into the water and then allowed to disperse. OBIS 

assuiEes that every object which Is touched by one of the 

floating Items, would. If the situation were an ectual oil 

spill, be covered with oil. 
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The films required for session two are available fromp 

Film Rental Library 
Shlbles Hall 
University of Molne 
Oronop Itoine 0^^^73 

The current rental fee Is available upon request from that 
address. A bibliography of other films which might be used 
to oomplement marine science Instruction, is available upon 
request from the, Film Rental Library, 
Ac tivity Discussion and Conduct . 
Cookie Sheet Activity 

In this activity, the student builds piers i 
small islands and other structures with small pebbles 
and stonee* Pieces of wood may also be placed at 
various locations to simulate boats* Once the marine 
scene has been constructed, the cookie shefet should 
be filled to about the half way point Kith water. 
In order to create a wind effect, a Email fan should 
be set up some distance from the cookie sheet, Now 
introduce a few teaspoons of oil zo the surface of 
the water at a point olosest to the fan and observe 
the results. In order to observe the results under 
different environmental conditions, the ac^'lvlty can 
be rerun with the oil being Introduced at the same 
location as In the first run but the fan located in 
a dlfforfjnt position. Like the OBIS activity, this 
activlt:;^ c^uld be conducted using sawdust, popcorn 
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etc. Instead of oil. 
Aquarium Activity 

Stones, shells and other objects, vrhloh might 
be expected to be foiind on the ocean floor, are 
placed on ^^he bottom of the oquarlurn. The aquarium 
should then be filled, with salt vjatexp until the 
objects on the bottom are well covered « If sea water 
la not available for this operation, a powdered 
salt mix rnay be obtained from a biological supply 
house, When this powder Is mixed with fresh water, 
a solution will be obtained which is Identical to 
the standard ocean. To simulate wave action and 
agltatlonp an eegbaater or other household Implenient 
Is used. The water should be agitated for several 
minutes after vrhloh the aquarium should be allowed 
to sit for a period of time. After the period of 
sitting I the objects on the bottom of the aquarium 
should be removed and examined (sea previous note 
concerning tliie). 

Since It Is toiown that the agitating effects 
of salt water emulsify clip which then sinks, one 
would expect that after a period of tine the oil 
from the surface would be Introduced to the bottom 
Gommunltlrt^i* 
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Ob.1eQtlves 

1» To Inbroduce teachers and future teachers to the marine 
env^lronment , 

2. To Introduce one cause of upset of the rnarine environ- 
mental balance. 

3, To Introduce students to tne inagnltude of a pollution 
problem which upon superficial examination appears to 
exist only at the sea surface i air Interface. 

^, To introduce the students to sources of literature In 
the marine science areas* 

5, To introduce students to existing curriculum guides and 
programs In the preoollege marine sciences # 

6, To glire the students experience In development of a 
marine science unit for infusion in their already 
existing science program^ 

7, To give students some experience building materials which 
can used In teaching marine sciences. 

Goals 

1 , As a result of careful attention to this unit, the student 
Willi 

A, Have knowledge of the vastness of the marine environ^ 
ment. 

B, Be aware of many of the parameters which must be 
Gonsldered when one undertakes a study of any of 
thfi environments multitude of component parts • 

C, Be able to locate marine science and marine science 
education Information In the Uteraturet 
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D* Be able to describe the differences which exist 
In the Intartidal zone between high and low tides, 

E, Be able to demonstrate and discuss some of the effects 
which oil pollution has on the marine environment* 
Be able to design aGtlvltles for Inclusion in a 
marine science units 

G, Be able to design a unit for infusion In an already 
existent science curriculum* 

H, Be able to conduct meaningful field eitperiences in 
the intertidal zone • 
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Materials 

1, Large cookie sheets-quantity required Is determined 

by class size. 
2* TVo or three aquaria or as a substitute i 

Ao Several wide rnouth jars^ the gallon size will work 
well , 

B, Several high sided pans, 2^. 8cm x 24,8om or larger* 

C, Several high sided dishes^ clear if possible, same 
size as pans* 

3* Two or more eggbeatera* 

^, A quantity of small stones. 

5» A quantity of small pieces of wood. 

6, If they are available, a quantity of seashells (genus 
species not Important) and other intertldal items e.g. 
barnacle covered rooks* 

7, One Can of motor oil or a quantity of number 2 black 
oil. 

8* Film, Walt Blsney*s, "The Restless Sea," 

9. Pilra, '♦Between the Tides," 

10. Optional, the activity, "Oil Spill" by OBIS. 

11. One air pump, capacity sufficient tc accomodate several 
gallons, 

1?, One or more buckets. 

13. Ice cube supply » quantity dependent upon the desires 
and needs of the class. 

14. Sea water or powdered sea water mix. 

10 
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Session One 

Frocedure 

1. Mlneograph paragraph one of the introduction of this 
unit (quantity, one copy for each class meinber). 

2i Arrange seating such that a group discussion can 
be conducted * 

3, Distribute one oopy of the rnlirieQgraphed paragraph 
to each of the students* 

Allow 15 to 20 ralnutes for the students to write 
their own definition of the marine environment 
(students should enQouraged but not requli'ed 
to work In pairs during this period) • 

5, Conduct a group discussion coneernlns the definition 
of the TTiarlne envlroninent 1 the instructor acta as 
the discussion leader 

6, A class member acts as recorder during the '"t^oup 
discussion, 

7, During the group discussion » the group synthesizes 
a class definition of the marine environment* 

Assignment 

1. In preparation for the viewing of films about 

the marine environment, skim a text which treats the 
marine environment in general* 

Session Two 

Procedure 

1, Procure necessary fllms» 
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A. The Restless Sea Walt Disney 

B. Between the Tides 
2* Preview films . 

3. Shov; the fllins to the students (The Restless Sea 
should "be shown first). 
Assignment 

1* Compare and contrast the definition of the marine 
environment t which was synthesized during the group 
discussion with that abstracted from the films. 
2# Be prepared to discuss ways In which the balance 
of the marine environment can be upset. 
Session Three « 
Procedure 

1* Conduct a group discussion concerning ways In 
which the balance of the marine environment can 
be upset* Oil and thermal as well as chemical 
pollution should be Included. About ona quarter 
of the alloted time should be devoted to this 
discussion* 

2, Divide the group Into pairs or threes* 

3, If you are near a freshwater or saltwater body, the 
OSIS aotivlty Fihould bp run. If the activities are 
to be run In the classroom or laboratory i the 
students should obtain the equipment they are going 
to use. If the OBIS activity la to be runi It 
should be remerabered that materiala other than those 
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listed In thie materials aeDfcloii this unit are 
requljedi A llet at ihoae mate^l^il^ will be fo-und 
by co^stilfclixg the 0B3S *iatel%rlty card, 

^, Appro^cl^ateLy naif tJie group should aonduct the 
oookl^ sheet ^^tl-^lta? vrMio the ^trter half o endue t§ 
the aqu^rl Utt ft^tli^lt^i 

5, Upon fjQTBplet Ion of tlia sctelirltle^i the studerits 
shooilti v?ri te er^vlr'onran^aL Ifflpact ^tatimerxt^ * 
AsslgnTiient 

1 t Stude^nts sh^iild h& parepsr&d to cOTpare and ocntraat 
envlrc5ni^en.tal l.mp»ct at^t&meiits. 
Toij r ^h and rQll oMln ^ jej s lort'l* 
Procad we 

1 • Compa^re and cormtrast en^laroninental Isp^at sta^ta- 

ments « 

2 • Compa3te and €Qrmt:ra&at tha ntarina ^ol enoe progyasjs 

which a^e incli^de^ Iri tlie ^i^llogmphsri 
3, Taka a field tr'lp to an 00 ar^a prefat&bly an 
area vjhish has bea^ohesp mud flat^i and rooky ollff 
areas • Obswife th»se areas at both hlsh and t%6m 
and GQmpflr^ ani cc^ntpas* at mah tl<a ejctr^ttiai Poy 
cantml Maine gtudentei th^ Ht. Desert a.i'aa Is an 
excallirtt aocatlon^i 
i^. Loci^te aM Ideritlry ^t lea^t five Jcuriiflls ^iHlah 
publish wa^rlne acl en^a tnf crnatloai* Soan a raceiit 
Issue of e^cli a:rid girsiralls^ dascrlb^ tha oatagorlaa 
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of linfofjiiatlon contained therein. 
5* %i.ne the desorlptorp marlrie tlolcgy or a narrower 
descTlptop e*g» tldee, estuaries eto.j searoh 
Eamation Inde* and or tor^nt Index t© Journals 
ih EdueatlOT and locate at least five artlclee 
^hicli contftlrt InfoMatlon appJlcatile to the 
teaching or preeallage roaTlm solences* 

6, XJilnS Inf oi^mation from the articles llstad In the 
seliotefl referenoea seotiont tulld a marine 
aqmjclta which would ta siiltatla for use In your 
clas^^'oonii 

7, Ja^ed on trte experleraoe galried from this unit, 
design a ur^lt of marine science Instruction vrhioh 
could toe Infused Into your currant solenee program. 
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Partial VQcabularv 

The following la a partlf 
which the student will becoina 
ful attention to the films. 
Algae 
Anemone 
An tare tie 
Aquacultura 

Barnaclea 
Barrier 
Bathyscaphe 
Challanger Expedition 
Competltlcn 
Continental Shelf 
Copepod 
Crust 

Crustaeean 
Currant 
Current Metep 
Decompoaer 
Density 
Elatoffi 
EgS 

Food Chain 
Grader 
Gulf Stream 
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^1 list of Tifords and phrases 
fatolllar with through care- 

He%t Storage CapaDlty 

Hermit Crab 

High Tide 

Holdfast 

Hurricane 

Kydrold 

Layers of Water 
Long Shore Current 
Long Shore Transport 
Mantle 

Mai^lne CheTOlst 
Marine Geologist 
Moho 

Moon Snale 
Mud Flat 
Mussel 
Nudlbranoh 
Ootan Basin 
Ooeanography 

ODtopUB 

On Shore Wind 
Oyster 



Phatosynthesla 



Wave Crest 



Plankton 



Wave Though 



Pi-edatlon 



Wind System 



Razor Clam 
Rip Current 
Sand 

Sand Dollar 

Satentlflo Method 

Sea Mount 

Sea Urchin 

Sea Star 

Sparra 

Table Mount 
The rnioo Una . 
TheiffflQprobe 
Tidal Bore 
Tidal Front 
Tlda 

^ade Winds 

Tube Peet 

Tube Worm 

Turbidity Current 

Up^relling 

Variety 

Ware 
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Suggestions For Further Study 

If the Instructor of student elects further 
Investigation of oil spills p he should oarefully read 
Rlllo (1974). In hie paper, Rlllo not only presents 
several schemes by which oil spills and pollution can 
he investlgatedp but filsGUsses contemporary cleanup 
methods and their shortcomings • Ha also discusses what 
happens to oil as the time between spill and cleanup 
Increases • 
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